The observation of cueing effects (faster responses for cued than uncued targets) rapidly following centrally-presented arrows has led to the suggestion that arrows trigger rapid automatic shifts of spatial attention. However, these effects have primarily been observed during easy target-detection tasks when both cue and target remain on the screen until the behavioral response. We manipulated stimulus duration and task difficulty in an attentioncueing experiment to explore non-attentional explanations for rapid cueing effects. Contrary to attention-based predictions, short-interval cueing effects were observed only for long-duration cue and target stimuli, occurred even when the cue and target were presented simultaneously, and were driven by slowing of the uncued-target responses, rather than any facilitation for cued targets. We propose that, under these long-duration, shortinterval conditions, the processing of the cue and target interact more extensively in the brain, and that when the cue and target convey incongruent spatial information (i.e., on invalidly cued trials) it leads to conflict-related slowing of responses.
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Introduction
Focusing attention on a specific location in space can improve processing of information that occurs there. When a location cue is presented prior to the appearance of a task-relevant target, responses are typically faster and more accurate for target stimuli appearing at cued, relative to uncued, locations (e.g., Posner, 1980; Posner & Cohen, 1984) . These response-time (RT) cueing effects can be elicited both by voluntary, goal-driven orienting and by involuntary, automatic orienting, although the time course of the RT effects differs. Voluntary effects elicited by centrally-presented instructional cues, such as arrows, that predict the target's likely location typically take a few hundred milliseconds from cue onset to develop. In contrast, involuntary effects elicited by peripheral cues, such as a sudden, task-irrelevant flash of light that automatically captures attention to its location, appear to develop rapidly but are often short-lived, lasting only a few hundred milliseconds after the cue (Egeth & Yantis, 1997; Müller & Rabbitt, 1989; Wright & Ward, 2008) .
Reported enhancements of target detection performance at very short intervals following an arrow cue have led to the suggestion that arrows, being highly overlearned stimuli, can trigger rapid automatic shifts of spatial attention (within 100 ms) similar to peripheral cues (e.g., Ristic, Wright, & Kingstone, 2007; Tipples, 2002) . In addition, Ristic and Kingstone (2006) reported that cueing effects were substantially larger for predictive arrows than for non-predictive arrows, even at cue-target intervals too short to show voluntary cueing effects. They concluded that predictive arrow cues induce an interaction between voluntary and automatic attention mechanisms and cannot be used to investigate purely voluntary attention. According to their interpretation, previous studies that used arrows to investigate the behavioral or neural correlates of voluntary orienting were inadvertently examining a combination of rapid involuntary (i.e., automatic) processes and slower voluntary ones.
